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Abstract 
Noise pollution in cement plant and its harm to human health were analyzed. On the basis of noise control theory, noise comprehensive 
control measures and system were proposed, including management and technology measures. It was suggested that noise is controlled by 
comprehensive measures from the angle of noise source, noise propagation ways and noise recipient. For an engineering case, noise was 
controlled by the comprehensive measures, such as noise attenuation, absorption and insulation, thus good and economic effects of noise 
reduction were achieved. 
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1. Introduction 
There is a serious noise pollution in the process of production in cement plant, which is one of the main occupational-
disease-inductive factors in cement industry [1]. It is well known that the nature of noise source is complex, especially in 
cement industry [2]. In the paper, comprehensive measures of noise pollution control in a cement plant were proposed. 
2. Noise pollution situation in the cement plant 
2.1. Kinds and the characteristics of noise in the cement plant 
According to noise production mechanism, industrial noise is divided into gas dynamic noise, mechanical noise, and 
electric magnetic noise [3].  
For example, in a new type of dry-process cement plant with output of 2,500 t/d, the results of noise level detected in the 
main workplaces are listed in Table 1. 
It can be seen in table1 that noise sources in cement plant mainly include gas dynamic noise induced by blower operation, 
mechanical noise induced by milling machines and crushers, and electric magnetic noise induced by electric motors. Noise 
 
 
* Corresponding author. Tel.: +86-554-6631221 
E-mail address: yuansj@aust.edu.cn 
Available online at www.sciencedirect.com
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
187 Zhang Canfeng et al. /  Procedia Engineering  43 ( 2012 )  186 – 190 
pollution in cement plant is characterized by fixed point of noise source, wide varieties of noise resource, wide distribution 
of noise source, and high level of noise pressure. 
 
Table 1. Noise level in main workplaces 
Workplace Test numbers The highest noise level/dB(A) 
Crusher room 3 106 
Ball mill room 3 101 
Packaging machine room 3 85 
Air compressor room 3 95 
Raw material mill 3 103 
Rotary kiln end 3 93 
Coal mill room 3 102 
Pump room 4 97 
 
2.2. Harm of noise in the cement plant 
Noise impacts on human activities in an extensive range, which damages human hearing, even causes diseases of nervous 
system, digestive system, and cardiovascular system [3]. 
High noise pressure level is one of the characteristics of noise pollution in cement plant. According to references, people 
working in noisy environments in the long run, will not be deaf unless noise level is below 80 dB (A). When noise level is 
up to 100 ~ 105dB, the detection rate of deaf induced by occupational noise is up to 52%, and hearing damage detection rate 
of high-frequency noise is nearly 60%. 
Long-term working in high-noise environments of the cement plant, influence of noise on neurasthenia syndrome is 
obvious, which causes insomnia, dizziness, headache, fatigue, memory loss, indigestion and high blood pressure. At present, 
many people believe that high level of industrial noise and traffic noise is one of the mayor reasons of high incidence of 
heart disease. 
In addition, due to masking effect of noise, it is not easy for workers operating in cement plant to detect some danger 
signals. So it is more likely to cause accidents at work. 
3. Basic principles of noise control and comprehensive management approach 
There are three main factors for the formation of noise pollution, including noise source, propagation way and recipient 
[4]. The most active and fundamental noise control measure is to control at the source. In many cases, direct noise control at 
the source is always very difficult. So, from the angle of noise source, noise propagation ways and noise recipient should be 
considered as the important factors to control noise. 
Noise control in the cement plant should be viewed as a noise control system, including two subsystems: management 
control system and technical control system, and it’s shown in Fig.1. Management control system includes administrative 
management and technical management. Administrative management is mainly related to some regulations of noise control. 
Technology management is carried out from four aspects, such as reduction of working hours and changing working system, 
paying more attention to equipment maintenance and management, updating of machinery, equipments and technology, 
reasonable layout or adjustment of equipment installation. Technical control is to control noise from the view of noise 
source, propagation ways and recipient, such as vibration absorption, vibration isolation, damping, noise absorption, noise 
insulation, noise attenuation, anti-noise [5]. All of these control methods should be taken as a large system, taking the 
characteristics of noise sources into consideration, including the ways of noise propagation and the allowed level of noise. 
Combining the specific engineering circumstances, such as required noise reduction, possibility of economic and 
technological conditions, noise is controlled by comprehensive measures from the angle of noise source, noise propagation 
ways and noise recipient. 
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Fig. 1. Noise control system. 
 
All these factors combined in an organic integrity of noise pollution control, consist of the noise control system. All the 
factors in the system are interrelated on each other and should be based on the specific circumstances. Only in these ways 
can we create optimal noise control measures with good effect and economic rationality. 
4. An example project  
4.1. Overview of the project 
Roots blower room in a cement plant is a major noise pollution source. The room area is 57 m2, with 2 single doors and 6 
glass windows, in which there are 3 Lobe Roots Blowers, with airflow of 27.8 m3/min through each blower and rotation 
rate of 1450 r / min, boosting pressure of 68.6 kPa, power of 75 kW. The results of noise spectrum characteristics monitored 
in the room are shown in Table 2. 
 
Table 2. Characteristics of noise spectrum at measuring points 
Octave band center 
frequency /Hz 







ķ 98 100 98 95 94 95 99 101 103 97 96 100 101 
ĸ 96 99 97 95 93 96 102 100 102 99 96 101 98 
Ĺ 102 103 105 105 109 108 106 104 103 105 104 101 100 
ĺ 104 105 107 106 108 107 105 104 106 105 102 100 102 
Ļ 87 89 93 89 93 94 96 95 97 93 95 96 97 
 
Notes: point ķ : outside the front closed door and one meter far off the door; Point ĸ : outside the closed single door 
and one meter far off the door; Point Ĺ, ĺ : at noise source; PointĻ: outside the glass window and one meter far off the 
window, respectively. 
By monitoring the spectrum characteristics at each point, it can be seen that noise of Roots blower shows wideband 
spectrum characteristics at point Ĺ and ĺ. Noise leaking through the wall, doors and windows, shows low frequency 
spectrum characteristics at point ķ, ĸ and Ļ. Because of the mechanical ageing, its noise at low and medium frequency 
changes greatly. And due to the imprecisely closed original windows and doors, noise at high frequency band spreads far 
away and declines slowly. The wave of low frequency noise is long, and performance of its propagation in air shows weak 
attenuation, far distance of its propagation, and strong diffraction. Control of low frequency noise is important and difficult, 
which must be fully taken into account in noise control.  
4.2.  Noise control measures 
On the basis of systematic analysis, according to the provisions of China’s "Health Standards of Noise in Industrial 
Enterprises" and analysis of noise pollution sources, for the actual noise level in blower room, comprehensive noise control 
measures were carried out by noise insulation, noise absorption, noise attenuation technologies and blower silencers. 
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x Noise reduction measures at source 
The noise sources are three sets of lobe Roots blowers. Their original silencers were damaged, which induces excessive 
noise. Silencers changed for new-type environment-friendly low-noise ones with noise attenuation of 25dB can reduce noise 
at source. 
x Noise insulation measures at entrance and exit 
Changing actual 2 doors for noise-absorption and noise-insulation doors is to reduce noise leaking through the doors, and 
to increase the door’s noise insulation. The doors have steel plate with a thickness of 2mm on both sides and 100mm sound-
absorbing material in the middle. The noise attenuation is 30 dB. 
x Noise attenuation measures at ventilation windows 
In order to increase air flow into blower room, 2 sets of noise-attenuation windows were installed instead of the 6 
original glazing windows, which meets the demand of the Roots blower room for large quantity of airflow and decreases 
noise leakage. 
x Noise-absorbing measures by walls 
On the basis of octave band center frequency, select noise-absorbing materials as noise-absorption layers for blower 
room’s roof and walls. At first, a thickness of 50 mm absorbing interior walls (silicon dioxide, calcium oxide, aluminum 
oxide, calcium sulfate, and pearlite according to proportion mixed ) were built inside of the original brick walls. And then,  
a thickness of 50 mm ultra-fine glass wool was put on the absorbing interior walls. Finally, the glass wool was covered by a 
thickness of 40 mm environment-friendly flame-retardant noise-absorbing sponge. Noise absorption coefficient is 0.03 for  
500 Hz before taking noise absorption measures. The average absorption coefficient of the Roots blower room increases to 
0.32 after taking noise absorption measures for the walls, doors and windows. 
4.3. Noise reduction effect 
By taking the above systematic noise reduction measures, the results of noise pressure level at monitoring points are 
shown in Table 3. 
 
Table 3. The effects of noise control 
Point ķ ĸ Ĺ ĺ Ļ 
Average background noise  
level before taking control 
measures /dB 
102.9 102.3 109,1 108.5 97.1 
Average background noise  
level after taking control 
measures /dB 
88.3 88 93.7 93.4 87.1 
 
5. Conclusion 
On the basis of the analysis of noise sources, comprehensive measures including management measures and technology 
measures were taken to control noise from aspects of noise source, propagation ways and recipient. Technologies of noise 
attenuation, absorption and insulation are very effective ways to improve efficiency of noise control, which meets not only 
requirements of noise reduction, but also technical and economic rationality. 
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